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“ Science is the knowledge of many, orderly and methodically 
digested and arranged, so as to become attainable by one.”— 
Herscuet’s Discourse on the Study of Natural Philosophy, 
p- 18. . 
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Or all the artificial aids to the acquirement and 
retention of knowledge, it cannot be doubted that 
a clear, methodical arrangement is one of the 
most efficacious; and in proportion to its import- 
ance, must be the care which the teacher is called 
upon to devote to its consideration. The pupil, 
also, cannot more surely promote the object of his 
study, than by endeavouring to attain to an accurate 
conception of the arrangement adopted, and to 
impress the plan upon his mind: he will thus 
be led to form an orderly distribution of the new 
ideas which he acquires ; analogous to, and no less 
beneficial than, that species of arrangement by 
which confusion is avoided in large collections of 
material objects. It is with the view of assisting 
the chemical students in the formation of such a 
“Memoria Technica” that the following syllabus 
has been drawn up. 
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After mature consideration, the plan of these 
lectures has been so arranged as to comprehend, 
as a whole, the illustration of a complete and 
extended system of chemistry. The symmetrical 
order, however, of a regular system has not been 
the object aimed at; but rather to lead the mind 
of the beginner from the known to the unknown, 
and from the simple to the complex. The science, of 
late years, has become so enlarged by the accumu- 
lation of facts and the extension of theories; it has 
involved itself at so many interesting points with 
various collateral branches of natural philosophy, 
that a less comprehensive view would scarcely do 
justice to its present advanced position. For the 
purposes, however, of classification, as well as for 
the convenience of occasional students, who may 
wish to attend to different branches of the subject, 
they are divided into two courses, and each course 
into two parts. : 


THE FIRST COURSE 


commences early in the month of October, and 
comprises in 


Part I. 


The Laws of Physics—so far as they are necessary 
for the proper comprehension of their connection 
with Chemical Affinity. 
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This part commences with a preliminary. mecha- 
nical view of each branch of the subject, which is 
succeeded by their strictly chemical relation to each 
other. 


Part II. 


Tue Laws or Cuemicat ComsBinaTion anp Decom- 
POSITION ; illustrated chiefly by the non-metallic and 
gaseous elements and their compounds. 


THE SECOND COURSE 
Commences in the month of January following; 
and comprehends in 


Part I. 


The Principles, Processes, and Products of In- 
ORGANIC CHEMISTRY. , 


Part IT. 


The Principles, Processes, and Products of Or- 
GANIC CHEMISTRY. 
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It is a primary object of these Lectures not only 
to verify the results of reasoning by experimental 
illustration, but to elucidate the phenomena of 
nature, and explain the combinations of art in the 
processes of the Pharmacopeeia, of metallurgy, of 
the principal manufactures, and of domestic 
economy. | 

At convenient intervals of the courses, ExamINa- 
tions are held; at which regular students, who 
require certificates, are expected to attend. They 
are not instituted so much for the purpose of 
exciting emulation, as of affording opportunities of 
familiar and conversational elucidations of the 
more difficult parts of the science, and of the 
explanation of points which may have been mis- 
understood. For this reason, the occasional students, _ 
also, are recommended to be present; and, although 
they will not be required to take a part in them, 
the names of such as wish to avail themselves of 
the full advantage which they offer, will be received 
by the Professor. | 

To enable the students of the mathematical and 
classical departments of King’s College to attend 
these lectures, without interfering with their other 
studies, they have been fixed for 9 o’clock in the 
morning. 
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First Course. 


Parr I. 
§ THE LAWS OF PHYSICS. 


I. INTRODUCTORY REMARKS. 


1. Inertia of Matter. 

2. Force. (a) Origin of the idea. (5) Animal 
force. (c) Weight. (d) Elasticity. (e) 
Motion. (f/f) Equilibrium. (g) Attrac- 
tion. (h) Repulsion. 


3. Gravitation. 

4. Elasticity. 

d. Cohesion. (a) Capillary action. 

6. Heat. (a) Sensation. (6) Expansion. 

7. Electricity. (a) Attraction. (6) Repul- 
sion. 

8. Magnetism. (a) Attraction. (0) Repul- 
sion. 


9. Chemical Affinity. 


I]. GRAVITATION. 
1. Weight. (a) Balances. (b) Mode of 


weighing. (c) Torsion balances. 
2. Specific Gravity. (a) Of solids. (6) Liquids. 
(Hydrometers. ) 


II]. ELASTICITY. 


1. Gases. (a) Mechanical properties. (6) 
Barometer. (c) Air pump. (d) Air gun. 

2. Manipulation of Gases. (a) Collecting. 
(6) Measuring. (c) Weighing. (d) Specific 
gravity. 


IV. ATTRACTION OF COHESION.—V. RE- 
PULSION OF HEAT. ; 


PHYSICAL STATE OF Bopigs. 


1. Solids. (a) Hardness. (0) Elasticity. (¢) 
Brittleness. (d) Malleability. (e) Ducti- 
lity. (f) Tenacity. 

2. Liquds. (a) Slight compressibility. (4) 
Viscosity. (c) Limpidity. 

3. Aeriform Fluids. (a) Gases. (b) Vapours. 
(c) Condensation. 


V. HEAT. 


1. Conduction. (a) Of solids. (Sensation of 
heat and cold) (6) Of liquids. (c) Of 
aeriform fluids. 
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2. Expansion. (a) Of solids. (6) Liquids. 
(c) Aeriform fluids. 
A. THERMOMETERS. (a) Air thermometer. (0) 
Differential. (¢) Mercurial. (qd) Spirit. 
(e) Graduation. (f) Register. 
B. Pyrometers. (a) Wedgwood’s. (0) Daniell’s. 
C. Standards of Specific Gravity. (a) Correc- 
tion for Expansion. 
3. Lixceptions to the Law of Expansion. (a) 
Congelation. (5) Max. density of water. 
4. Equilbrium of Heat. (a) By conduction 
in solids. (6) Circulation in fluids. 2242.7 424-4 


A. Circulation of the Atmosphere. i il 3 
B. isa a I Ocean. ys 
C. Ventilation of Apartments 

DD. Warming of Apartments. 


VI. CRYSTALLIZATION. (a) Formation of 
crystals. (6) Nuclei. . (¢) Peculiar forms. 
(d) Primitive forms. (e) Secondary forms. 
(f) Structure. (g) Cleavage. (h) Go- 
niometers. 

1. Hypothesis of Polyhedral Atoms. (a) 
Primitive forms. (6) Secondary forms. 
(c) Decrements upon edges. (d) Decrements 
upon angles. (e) Octohedral and tetra- 
hedral atoms. 

2. Hypothesis of Spheroidal Atoms. (a) 
Spheres, octohedral and tetrahedral arrange- 
ment identical. (4) Oblate spheroids. (ce) 


~ 
/ : Se Des | wr 
Vv {x Sete C2 / Gg e Alo Tei)! Cee vA ; ve ee ee i med foe ee ee ike rao 


LON tee pale c ; 
ile ' oie vi V4 ia = 7 : 
eee 2 a = +f iP oe -- z2- oO Ze g 7 Le Celet oka oe Zur LOE SC b> ve -—- L€ 6.3 a 
a > f : : es a ‘ 
7 C te a e_> Cote Ely re tt pe ? 
C Cee ee Onn yee CO wo FEL rahe a ae fae © RE 


10 


oblong spheroids. (d) Dr. Wollaston’s 
structure of the cube. 
A. DissEcTION OF CRYSTALS. 

(e) More probable structure of the cube. (/) 
Octohedral structure of the cube. (g) 
Cubic structure of the octohedron. 

B. Unequat Expansion oF CRYSTALS. 

3. Hypothesis of the Atmospheres of Atoms. 

(a) Explanation of unequal expansion. 


VII. ELECTRICITY. A. Electricity of ‘lension. 
B. Current Electricity. 


A. Exectricity or Tension. (a) Attraction. (6) 

Repulsion. 

. Electrical Theories. (a) Du Fay’s. (6) 

Priestley’s. 

2. Conduction. (a) Conductors. (6) Non-con- 
ductors. (c) Electrics. (d) Non-electrics. 

3. Electrical Apparatus. (a) Machines. (6) 
Electroscopes. (c) Electrometers, &c. , 

4. Electrical Light. (a) Spark. (6) Brush. 
(c) Lightning. (d) Aurora Borealis. 

5. Situation of Charge. (a) Surface. (6) 
Influence of form. (c) Points. (d) Light- 
ning conductors. 

6. Induction. (a) Polar arrangement. (6) 
Action of machine. (c) Electrophorus. 
(d). Condenser. (e) Leyden Jar. (/) 
Battery. 
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7. Effects of Accumulation. (a) Mechanical. 
(6) Heating. (¢) Shock. 

8. Excitation. (a) Friction of non-conduc- 
tors. (b) Change of physical state. (c) 
Change of temperature. (d) Contact of 
conductors. : 

B. Current Execrriciry. (a) Experiments of 
Galvani. (6) Galvanic circles. 

1. Voltaic pile. (a) Courrone de Tasses. 
(b) Batteries. (c) Large plates. (d) Small 
plates. 

2. Theories. 

3. Effects of Accumulation. (a) Physiological. 
(b) Heating. (c) Light. (d.)Tension. 


VIII. MAGNETISM. (a) Attraction. (4) Re- 
pulsion. (c¢) Polarity. 

1. Formation of Magnets. (a) From the 
loadstone. (b) By percussion. (¢) By 
position. 

2. Magnetism of the Earth. (a) Compass 
needle. (6) Dipping needle. 

3. Hypothesis of two Fluds. 

4. Induction. 

A. Execrro-Macnetism. (a) Phenomena of 
the closed Voltaic circuit. (6) Magnetic 
helices. (c) Formation of permanent mag- 
nets. (d) Formation of temporary magnets 
by induction. 

1. Magnetic Rotation. (a) Pole round the 


12 


wire. (6) Wire round a pole. (c) Bar- 

- low’s wheel. (d) Magnet upon its axis. 

2. Theory of Vertiginous Currents. 

3. Electro-Magnetic Multipliers. 

B. Tuermo-Exectricity. (a) Deflection of the 
needle. (6) Rotation. 
C. Macneto-Exectrriciry. 

1. Induction of Electricity from closed Vi oltaic 
Circuit. 

2. Induction of Electricity from a Loadstone or 
Magnet. (a) Deflection of the needle. (64) 
Electric spark. 

3. Induction of Electricity from the Earth's 

Magnetism. | 

4. Magnetic and Electric Motion. (a) A cur- 
rent of electricity causes a magnetic pole to 
rotate. (6) The rotation of a pole causes 
a current of electricity. (c) Rotation of 
metallic discs. 


IX. RADIANT MATTER. (A.) Light. (B.) 
Radiant heat. 


A. Licut. (a) Propagation. (6) Photometry. 
1. Theories. (a) Emission. (6) Undulation. 
2. Reflexion. (a) Plane surfaces. (0) Curved 
surfaces. 

3. Radiation. 

4. Refraction. (a) Prism. (6b) Curved Sur- 
faces. 
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5. Decomposition. (a) Solar spectrum. (0) 
Artificial spectra. (c) Homogeneous light. 
(d) Thin plates and lines. 

6. Double Refraction. 

7. Polarization. (a) By refraction. (6) By 
reflexion. (d) Depolarization. 

B. Raprant Heat. 

1. Solar. (a) Reflexion. (6) Refraction. (c.) 
Absorption. (d) Polarization. 

2. Terrestrial. (a) Reflexion. (6) Refraction. 
(c) Apparent reflexion of cold. (d) Influ- 
ence of surface and colour. (e) Laws of 
cooling by radiation. (/f.) Phenomena of 
dew. 


X. CHEMICAL AFFINITY. 


1. Mixture. (a) Diffusion of gases. (6) Endos- 
mose. (c) Mixture of liquids. (d) Separation 
of mixtures. (Ivaporation, Distillation, &c.) 

2. Solution. (a) Of solids. (6) Of gases. (c) 
Saturation. (d) Separation. | 

3. Composition. (a) Definite proportions. (0.) 
Multiple proportions. (¢) Change of pro- 
perties. (d) Neutralization. (e) Single 
elective affinity. (jf) Double elective af- 
finity. (g) Antagonist forces. (A) Influ- 
ence of quantity. (¢) Influence of heat: 
(k) Decomposition. 


XI. HEAT OF COMPOSITION. 
1. Specific Heat. (a) Mixtures. (6) Heating 
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and cooling. (c) Condensation. (d) Rari- 
fication. 

2. Latent Heat. (a) Congelation. (6) Boil- 
ing. (c) Steam engines. (d) Evaporation. 
(ec) Hygrometry. (f) Oscillation of the 


barometer. 


XII. CHEMICAL RELATIONS OF ELEC- 
TRICITY. 


1. Voltaic Electricity. (a) Chemical action 
in the pile. (4) Affinity counteracted. (c) 
Affinity promoted. (d) Voltaic protection. 

2. Common Electricity. (a) Decomposition. 

3. Theory. 

4. Electro-Negative and Electro-Positive Ele- 
ments. 


XIII. CHEMICAL RELATIONS OF MAG- 
NETISM. (a) Alloys. (6) Crystalliza- 


tion. 


XIV. CHEMICAL RELATIONS OF LIGHT. 
1. Composition. (a) Decomposition. (0) Crys- 
tallization. (c) Vegetation. (d) Bleach- 

ing. 
2. Phosphorescence. 
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Parr II. 


THE LAWS OF CHEMICAL COMBINATION 
| AND DECOMPOSITION. 


I. NON-METALLIC ELEMENTARY PRIN- 
CIPLES. 


1. Gaseous. (a) Oxygen. (6) Hydrogen. (c) 
Nitrogen. (d) Chlorine. 

2. Volatile. (a) Bromine. (6) Iodine. (c) 
Sulphur. (d) Phosphorus. (e) Selenium. 

3. Fixed. (a) Carbon. (4) Silicon.  (c) 
Boron. 

4. Hypothetical. (a) Fluorine. 


1. Gasrtous Non-Metatuic ELEMENTS. 


II. OXYGEN. (a) Production. (6) Properties. 
(c) History. 
A. Combustion. (a) Phlogistic hypothesis. (6d) 
Lavoiserian hypothesis. 


4 
Ill. HYDROGEN. (a) Production. (0) Pro- 
perties. (c) History. 
1. Water. (a) Synthesis. (6) Analysis. (c) 
Weight. (d) Ice. (e) Steam. 
A. Definite Weights. B. Definite Volumes. 
2. Deutoxide of Hydrogen. 


A. Nomenclature. 


y = 4 ‘ 
a ae ee ON ee ee ee ee q 
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/4p- 
IV. NITROGEN. (a) Production. (8) Proper- 
ties. (c) History. 
A. Atmospheric Air. (a) Eudiometry. 
B. Nomenclature. 

1. Compounds of Nitrogen with Oxygen. (a) 
Protoxide of nitrogen. (5) Deutoxide of 
nitrogen. (c) Hypo-nitrous acid. (d) Ni- 
trous acid. (e) Nitric acid. 

2. Compounds of Nitrogen and Hydrogen. (a) 
Ammonia. (5) Hypothesis of Ammonium. 
3D 

V. CHLORINE. (a) Production. (6) Proper- 
ties. (c) History. 

1. Compounds of Chlorine and Oxygen. (a) 
Protoxide of Chlorine. (6) Peroxide of 
Chlorine. (c) Chloric acid. (d) Per- 
chloric acid. 

2. Compounds of Chlorine and Hydrogen. (a) 
Muriatic acid. 

3. Compounds of Chlorine and Nitrogen. (a) 
Chloride of nitrogen. 


VI. PROXIMATE PRINCIPLES. 


1. Acids. 

2. Alkales. 

3. Salts. (a) Water of crystallization. (6) 
Hydrates. 


VII. SCALE OF EQUIVALENTS. (a) Hydro- 


gen scale. (6) Oxygen scale. 
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2. VovaTILE NON-METALLIC ELEMENTS. 
1 &- 26 J POtnGL Cen, 


VIII. BROMINE. (a) Production. (6) Proper- 
ties. (c) History. 


1. Compounds of Bromine and Oxygen. (a) 
Bromic acid. 

2. Compounds of Bromine and Hydrogen. (a) 
Hydro-bromic acid. 

3. Other Binary Compounds of Bromine. 
eee 

IX. IODINE. (a) Production. (6) Properties. 

(c) History. 


1. Compounds of Iodine and Oxygen. (a) 
Todic acid. 

2. Compounds of Iodine and Hydrogen. (a) 
Hydriodic acid. 

3. Other Binary Compounds of Iodine. 


X. SULPHUR. (a) Production. (6) Properties. 
(c) History. 


1. Compounds of Sulphur and Oxygen. (a) 
Sulphurous acid. (6) Sulphuric acid. (c) 
Hypo-sulphurous acid. (d) Hypo-sulphuric 
acid. 

2. Compounds of Sulphur and Hydrogen. (a) 


Sulphuretted hydrogen. (6) Bi-sulphuretted : 


hydrogen. 
3. Other Binary compounds of Sulphur. 
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: pf vd 
| (4% Zet-4:X}, PHOSPHORUS. (a) Production. (8) Pro- 


perties. (c) History. 


1. Compounds of Phosphorus and Oxygen. 
(a) Phosphorous acid. (6) Phosphoric acid. 
(c) Hypo-phosphorous acid. 

2. Compounds of Phosphorus and Hydrogen. 
(a) Per-phosphuretted hydrogen. (0) Pro- 
to-phosphuretted hydrogen, 

3. Other Binary Compounds of Phosphorus. 


Mie he fe teve(eee XV}, SELENIUM. (a) Production. (6) Pro- 


perties. (c) History. 


1. Compounds of Selenium and eres (a) 
Selenious acid. (6) Selenic acid. 

2. Compounds of Selenium and Hydrogen. (a) 
Seleniuretted hydrogen. 

3. Other Binary Compounds of Selenium. 


3. Frxep Non-METALLIC ELEMENTS. 


XIII. CARBON. (a) Diamond. (6) Plumbago. 
(c) Charcoal. (d) Production. (e) Pro- 
perties. (f) History. 


1. Compounds of Carbon and Oxygen. (a) 
Carbonic oxide. (6) Carbonic acid. (c) 
Oxalic acid. 

A. Detection or Poisons. 
2. Compounds of Carbon and Hydrogen. (a) 


ef OM cee, 1A feccen Geek treet fir glen om 
Yen on : Mae . ? J ee é I 

ew feew tcezes ot Oe ve2r. LE a sap” oi = A<se Ore op ea CAC gn, 

AY te wae la F pH). free 


We 
hee Cee cde og. SS facets Poi ra ae 
| peee CLE. feud Beg: Pier as Lote Cees pipe le Lrtegee at, Wtccess Fer aw pee, 
. wy Ves Da De a ae x aD ? Yat fa Joe Reena ba Yo oem 
a Jetix caw, he Cer etce 7 We shila he ia abt ora Mh Koo we Le ye eva ce re Lice, 


: ie EN le ae Les frrcsr i Se Li GE PE Oe 
 ehegem eae > Lp CF: 5 me Le 7. IGOD . If OE ay fctecxfe<t— 


éfficcce J Aas Le? cee ceca a ee “it f3r com. Geieice et L. lofeecdZo=> Tha ~ Me: "2 fe, 


: ae 
as js = es | Phew Z- o— ee ae pe tae pe SO fee ‘ees 


Leo ee ee ZS meLe.iy esd PD ight Oa >, L GaReN aa 5 ae fae aes oe 


& GAC Se ee ae re LE oe ps we ar 


2 haaiad ee MeeLeay Ze? fc rapes y 
Oh tt uitvowes a (The 9 ae) i 
¢ ib = Cece Sa zr a Boy ited C2 Die Ly Fe Oe Le- ao palo e J 
ok. Ase ey) fr ores. a4 ey 4 ae J eo a “S-mee. eo Ye ahs Zz oA ae fg eee; 
Lé fee, ae! aD oe ae ae! ; » = A PAGGI 
il " 4 se. ae ow aes "Et a-La. DY eo te eee Se ee Fa," 
Lev ka «<2 PN £ y4 


p “f Zaeec C<t.4..-2-%. .” $ i tod ee cea vis Vo ST Pa 6 Gh 


fre an a we a 


He - 7 
Zz eteweea SF sie €<46 = IP ap SBS oa ‘evecen hi, 
COO t.2-Ca. ges uv 
2 men <. a icine ——+ Beng inca af B4 om kee bats igh Z eo.) Bie ad Lee 
Lee fo Tend alitng pe sy Toa or ay > 
: hey ~ Booey ee fe. as ia cas ¥ 
Cie: i 9 Ay ten ae yn - ; 
cs tall SO fy ¢ teenie he eae Looe Covey, ul 
“Ger Le Sy te Pe Ar eese eg) Bij 


35 p Cea a) x « SEE. 
eed es ee. na ae hae CLL g-e- Fo hand se tly 


ly Sk Pa a oe ee 7 


es Cae mer Dee owe~ ne il A eee m 52 ey ie Z % ; 
AV en} YF Clee OH be eae Sa od 
ae fe fe ee +t Cee Ly ys ih MPL oR x ware cat t 
" Care “lee xcer i ? eerie ae 
a aa an oe eee ask i am oz 


We. Oge J& GY fe cone ateg 
ta od ben ROY nea ee ok 


f<7 7 tL: ea eWone 


-<-i—. 


‘ S : | 
/j Car a Finwe 
vA Y Z 4 J ae a Sawn ltinw~ery Mi gg se O Cnt ake doula > b=, 
apa “a YO pres hs eae iy — . ie - é 
; fos i, Wg ae o£. oCWen ce “a ae Wits Baily ee ia 2 
ae poate Pe ‘ ra } L 5 - ; 
7 sxicvery aa el ee eat ee Ce. 3 Crrea~fo verze > 
ke ve Z Wel oteccc. fae : see ? 
W Lg Frese Ay pale argos he 
if r /} rats / s cor Ey ws Ee <x f-a4 tee le e., I 
ey . of Jee ce 0 ay gt yas 27 25. ay me { 
ats - Of > | 
L pr om, Z Ue a sibh ctl  crwegey frees J 25. easy 
len we Pe 4 oa BFF ae ape Ls 
L , POE Cea tey PS me Pues y 
ior A bass G G fale ¥ As . ie 
CIR. ce ele. ot ge EG Cape OAs Ll » 5 4 i x ‘ : | 
a — f I ff ~ @n fe. ee Jere ao Le So a tee cc« ri 
a a Ce. Sa . re mee : - 4 P ccee, | 
/ en eS a ee 
“ ay. ae. Ce 
<3 Me ee ap Li. OEE rene a ae Her. 
tLe Cele Se ET Do Pe lead 9 ats Fie 
oe OE Eee - Mae av % oP eV : bee offcies’ 
If tas ye a a igiupne Ss “eo Zc fewer Zi clelin to 
ee ry Fig sp lee ot Pi es i Zz } f whi: % 
a pater an prey. Clee i 
2 le LA. v, use -anpahy oD Y é ZL ; < (at BPS a ce 
A A LOCA ee Ly ee Bte<ee-z. a at be - . 
a “<2 See Sy 
CE ah ae ey 
OC om “yf pee os hee ee a cree IZ hee 
x Ly~ i eo ae 
pr aa, ee a ge a ‘ype PE Fe < 


a oan - | | 
= ie miseae o Ere ce. Ry ae ee ae ae i pe 
2 


; tna ate tas Leclg ES Lan a Le 
- f-& oe So 
ay nas tA Le ALS ” LOAF pe 0. . “tee BCD 
fesiah acs sek cee Fs OM —— —— fen _ gr YY 
JOD vee se Psd a 2 6 8, po Wen y, 


f a ie 


/ 


Ly Mt toe, Ce-o-h__ ow aaa +7 SS caer 


La etiam A thtee ene me 


oc 2 22/0 te ges Bie Se Sie a ted a ae 2) 
eee oc rete av ok oe Cop fl e— Px a 
ph 5 / ) aoe Bee leu: eof a 
;: ay, -ffCom<~ 22> a sp Sak LL Ye pataerny / S ew — 
ae , eapetnahe Colo, Zz Le ee So yl ae 
Cm ae 


Y,. cy Céetot eu > aca ee aay Be J aS Lffheed.. Zt sath aaa 
Ol Ccz y foc € Ace teveftia oy ae LS gt Ds De a Aee lieve (Cn, 


, ware - (a on fle» = fe tie 4 ez ee ee a_eC> BeaKr... 
Z = Cm fae ~ 


he COCA Ye 12D 7 CLL. i 
CLs «Fe ST rat. 7 fi 


C20 Fh. cece. d+ Lh DML ¢ p62 a 
7 Sa Othe eel A A LAL & oe << < ye Z NG Keita ea a 
peri os jteteasia AS spe - eS o i se 


oo I a ha a 2 
OR ap laleames fe Sant ed ee eee ee tr 


: fe , ae ae s eee. me 36 ny 4 * : —-—~ - = Z ~~ aa 
egy ihe ie: ng tees | oe e ae Pg 
; - Ar fee t</ lew ty o i ee ee es 2; 4 
a aa a 4 4 
aerate soe 2 
4 Ao. La cy” : f.— Za Pes rn ee 


Yer Baek Di hes ‘ Fastin Mh Lewy fee Llc Af crest, 7 


| 
FH PO tc ' ne ee Mage.” Pe Pe Ne => hy _ Bay 4 SPS at. te | 
fot oy, b AOE Tae wre re ge 2 PO ae ee OF mo f Foe | P| 
ca A a bee ee eh fee | PL eee qe aoter. feh beeen t_ 
aT ee rely a OE WR ad ee tii pie 
fee. sae Sg Hg i. Pe yy Sa ee 5 Oe ee Aap A af ts2> beg crnen th: by ST 


) Z. ea <i ss — x 5 
i. t 2 a Je « fe cil Say oe fy ea Bie 3 a tae BOL aoe a 
Jb2«. od ‘A ary vA 


oy hte, aca ie we a Coe hs, yf Barge Cz SEE Se feels. 
“oe 


| 
| 
F | 
| 


g - Beater ¥ 
a Pag am SS <.. 7 ee Cot teas ce Cette 22. 
: Gee + 4 CHL oo ete Ll ce Ace Siotiog-<—o Pr Oe cam Pe. be 
fe ee & oes fe es : 
< i < ee => 
“we 7 Cae <f <a ee ee Oe D> #e___ ee i sf hola f 


siege eau oe rz Potted pds, i a “lee Zen. CoT ie TPO I J 
¥. Ye ‘CA Ge ere Peay cs b-cuy a pt at, apa Cleese, 


Vbre. ey! Ny “ee 
thee oLlec—. Noo fe» a AS eS eee ee va 
ow. foe 


a 


wae, Pe) 2 


a he 
ren, Peg bass Cle tt ad 


; OT Lea LE} Co SO ae eS J &s Pe ee.) a i A | a a YEH boy 
. A Bec eat Eb ex fotode~ CeCe GZ Lf 2.2 r Jt vs (ts x 
$C Ste<e—, Lee i S c<l « ss 

oO Cc ce fe. fa 4 Son. Mes free i: Praga ete oe efi koves 


Pe “ia pee Hee Ps ee a Yi A tb Peg iv ast. | ie a 
GF Baty fa ae pecan eg Ff ids oP a ei Leet fihecetee cen t+ <a clolaog 
Ye Ccev ken Khe. cn fete ee ay ONE Br PF K flere 
e/eloteen cece. Cteocccecees Cen flee Oey cecae_ SL kh ees: ace) Leo 
~ frztiec , feeee§ Cee Of tec ede plane. 3 Let te C*e a. Aled en Cat 
a heloz ee gra LTA ae alla’: cee S aay er, re 


apo IS cntfhnie ough on a3 yo Ag eer Le 
ra lew og clin ae vA a aren ne x fixe i A PON 3 Cakes Ha x: 


Ny 


~ R &, mies 3 ramets A 7 “ , ; Me is ae Z | nt 7 
Ce-e_2e- 


te ee mee? fr mnt 2 agi Ee Pie ae, ae ws ts posits 2 
je Peete ere Sb ide we Fy 4, fo cet iar ee a a one 
Pt~ Co---e< +e eee ££ oe “ae Pi pe aS ele, Pe 

OMe yaaa ae Loc ao ee fe. aCe ya LO t+ Ze ree y cig eZ Loeccca! 

oT OAC es, , &y FE oi ROE a: Hien Of6. Corirtnw ee Ae<d £6 LZ 7 6 


ford 
a Ce ee Fe @ Re ARES eLis—s¥- Lbacceste , A re Ag se re 
fon aeizee Ler yoo Czve Cars een as spans C2 cee hes. ey ae eee 


C0 see. tee Pies pon of ee pe Pd ar aks, a 
Sa cg ees. aie Ate. $i a aoe ox a7 ee Ie re ian EStty, | 
a. heel ie re vas Meitgd 2 eae Pe i” 


— itp OL Cre Lec er mes. 


ee ia 
Drkee ane ae i 


a ee ska its ee So od x. OE ae aes, Bete. atc 

aa eS: o Jaw 7 ss > 2 ee “= bis He Oye se ra ae re 
Wg : 

SOLO . = ts Le- eaipiamnecy 4 ae ne Ve eT OS 3 ee Aix wes 


2 Ay Pe ope heh. weer tg Ze fez. pei,” “-, Sia 
Ye. see ite © of Cmte + te ts, D ee ee: Peg its. SF Lt Coffe ve 
of fap. Ze Pees wa me we i Sis ill ‘ 


2 Coo er 
| —_— Sane 
Pb Cree, 2 ee: Fon 


2 feb Bs at or “ez Beck. « Lo ae peert 
cilia Wilke ike scat h Main tea Se ee ON Ri te lai Dak ta 
Z EO fee Cy = Woe , a of aes aa Lew Py pe Ze Le a TE . 
he aR Py, <8) 7, Se Seb eet , fed, ‘S on. SN an eee A 
fe BS Aa le Ve et 3S Br 
ae is a Co oa or ary ao wes Gee afew —\ FF 
2 Ceee fee vee fe. $f 2-2ob<.. ee. ; Hs wie ae ae ov es? 
Zece d av : 


Lo ya. Ve 
ene 4 al Ose Agar Ser Mag a aii 8 4 Ley Leteg Fo eA 
oO ae ; < 


Pate: «to Ye 


PRE re Pi 


a ee Pa 


oor 


Le fee eee: lets = - Ls Lec t[e 


wes PA egy 
CO 2<. Ce> ne u yA [es 
7 <_ ¥ ad CFS teas 7») yoo ke aii oe ee Pine ey 7, 
Foe « came = a Ow oe af Po v4 : 


ny 
ag ZE- ‘ fe . yee LeT 2 aig ra LeFZ. ce fm ee LE= 
ae re ” gee z 5 ee 


ay oe Te 


Pn me Cf ee) cy Yee. <a2 Gy 2% aa 
1 
ae! Serer. Licey. eee 


LOotee- FER ate cell Pe ae 


h} 4 Ep : 
y or « 7 f<2_e Lite. , c pee - fF 
i | - iE ace MES sagas INR 
a 7 ae 


BA ates LZ. og D> 
é OZ ¢ ie 
i Cggerae ‘A be Ae feo > ei ae 
a an 


Bee 


a ~f. 77 2 Pa prs 
‘ap 7 cL “i A ag Pe) get es 
3 4 hss poeee « Ey Lt Biehee" e- 2f— / eT a Les age 


als fc? we A are i Plee Cx ’ Leesa LZ cone = eg. 
aCe i 4a “s Lk, 
Re L itd Sime “Y Cage Libis NOR - IZ ey, Vs ol 
~ id vy) ms A= = 1 g a a a= 
1 a le ap Ly Price thidage. a i 4 Parte cae Cl rg, 


a at NRE EE el 


asa 


_ ne ™ ) 4 ¥ ar 


$$ 


ee Ao a 4 
2 aceZ. eres eee ae Sica aalinrt se a raph “fins 4 Madi 


a hte Ora ea fn ot FEHR 
ENS ee. tie LEE: sete LZ poly fae Qecce eo Fy Aaa. 


: ry ss age Oe Le-eceeecee. ae yt 
Eo ce < ee 7 | 
. bo a pated ew C6 fe ree goo > gL hg. Oc. ee as LCee ef 
_-f les Ler te <_e. . 7 Bt ee ie bras A lpm “2 ee 
| % ty 
| y os oh, RN, betas ses ss - 1. I <a ’ , &e = ey a Lf oP 
i ; 3 a | - -c- ro Cr e-€.4.- i , im Wax OE Cx, Za tLe. 
B Sten Go Oece<ca 7 fA et yi t<-Oo f<—-e_ : pe ay 


fec~ Ss Le Joey 


a Low ‘ Sore 2c -Mt- Cie y~ 


ax a Do-ten See Ze2O 
z 


Saige 5 Sfe- ye: Aw Ss tts oto-é, 
at enence> pole TL tz Pe ay va a 
Pes. ee Metre eee gt Mo A-te YOY 4 


RE Epa 
ae Lo ~<<<ce wm Fae €4-2 an 


ae ae OC ee. caer ole Cece OF. Ne az. yen be « We a, feeme la 
a ati 


einen, 


pase . 
ca ame al 


<- ——- / 
A a ibe tri’ ay Zz ye A Se Z i J? 2 et eegealh 
vA, FF , 78 ae ee > J x = Ceege i 


By 
VY ODttle 2te gg. y BS se VA LE ber 6 / fare gy - te ee 


‘5 C0 ce fev eee dg hed Lek wile (YE OOCHO O - yES ae IOP Gace) 
ae LCC eg Lee. y ae eco. ie lee, se ya = Zor ee Wee - cr REY 


ee os ae Oe fe0e SA 7 ae Leal. Lt. Ape oe a a8 Petes Ra fs 
af atl Le 4. 


rae fre aa i 
re ao, ws Pa, 
Ye Ue es Fe atte ble Lu bi At ins een 
cs Ate -BC_, 
VBS ho» mae Pex az ae ¥ boa fe Ao ION ehLorcee > fewest 


Che le tts De Me 


¢ 


aioe,” Berek Df €. le Ce. fax, 4 
Cciocye si ang ey LE - y Leg on ¢ oo ae } 


ay 
= wd foe ee et ee a 7 igh 


Lani less pS 2p Pao, war 
Locus fon privy Ze feot a ki LeeCe rh Wes tS 


pee _ 
<"eey IMS ip eo. “ay Sata. F ay 


“fico nm, Le. oat [Coeeer : pe iS - Foc 


Acne 2 > cy allah ear a Ze vag eae ae 
“Gt ce B ee fees Yow ten! 


é { 
ATC. Cee La ern 


Ate ee ew ' 
AL ts hero fx omer facae Pt Maan capers He Bee ea 


«<n. > st x : Lecce, is Sr doe a Pa 
f« whee VA “ail y Amel Liar Ae pte 2 lee a Nae Zo OTe 
yw. i, Ves As S exes. eer ete) Z ©, & are ae ae 2g Pa cr cA, 3% ” Ds e 
LOE Lp. lL Lee ok DAI, Ba : Yi 


19 


Sub-carburetted hydrogen. (b) Carburetted 
hydrogen. 

A. Fuame. (a) Artificial illumination. (6) Drum- 
mond’s light. (¢) Safety-lamp. (d) Blow- 
pipes. 

B. Gas Licutinc. (a) Coal gas. (6) Oil and 
rosin gas. (c) Portable gas. 

C. Other forms of Hydro-carbon. (a) Naptha- 
line. (6) Sulpho-napthalic acid, &c. 3 

3. Compounds of Carbon with Chlorine. (a) 
Per-chloride of Carbon. (6) Chloride of 
Carbon. (c¢) Sub-chloride of Carbon. (d) 
Chloro-carbonic acid. 

4. Compounds of Carbon and Sulphur. (a) 
Sulphuret of carbon. (6) Xanthogen. 

A. CompounDs oF XaNnTHOGEN. (a) Xanthic 
acid. 

9. Compounds of Carbon with Nitrogen. (a) 
Cyanogen. 

A. Compounps or Cyanocen with Hyprocen. 
(a) Hydro-cyanic acid. (6) Ferro-cyanic 
acid. 

B. Compounds of Cyanogen and Oxygen. (a) 
Cyanous acid. (6) Cyanic acid. (c) Ful- 
minic acid. 

C. Compounds of Cyanogen and Chlorine. (a) 
Chloro-cyanic acid. (6) Per-chloride of 
cyanogen. 

D. Compounds of Cyanogen with Sulphur. (a) 
Sulpho-cyanic acid. 

B2 
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XIV. SILICON. (a) Preparation. (6) Pro- 
perties. (c) History. 
1. Compounds of Silicon. (a) Silica. (6) 
Chloride of Silicon. (c¢) Sulphuret of 
silicon. (d) With metals. 


XV. BORON. (a) Preparation. (6) Properties. 
(c) History. 
1. Compounds of Boron. (a) Boracic acid. 
(6) Chloride of Boron. 


4. HyporueticaAL ELEMENT. 


XVI. FLUORINE. 
1. Compounds of Fluorine. (a) Hydro-fluoric 
acid. (b) Fluo-silicic acid. (c) Fluo-boracic 
acid. 
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Seeond Course. 


Part I. 


THE PRINCIPLES, PROCESSES, AND PRO- 


DUCTS OF INORGANIC CHEMISTRY. 


In here recapitulating the properties of the non- 
metallic elements, a different arrangement has 
been adopted; and the experimental illustrations 
will be, as much as possible, varied. . In the first 
course, they have been classed according to the 
agreement of certain of their physical properties ; it 
being thought that the strong contrasts which the 
classes therein present to one another, may impress 
themselves strongly upon the mind, which has 
been supposed not yet prepared for a more scien- 
tific arrangement. 

In this second course, the electro-polar arrange- 
ment has been adopted; and the students who 
attend during the whole session will, thus, have the 
advantage of examining the most interesting and 
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instructive department of the science, from differ- 
ent points of view: while they who enter only for 
this division are supposed to be already sufficiently 
acquainted with the connecting points of Physics, 
but will have the whole field of pure Chemistry 
displayed before them. 


I. INTRODUCTORY REMARKS. (a) Che- 
mical attraction. (/) Composition. (c) 
Decomposition. (d) Equivalents. (e) In- 
fluence of electrical forces. 

1. Electro-Negative Elements. (a) Oxygen. 
(6) Chlorine. (c) Iodine. (d) Bromine. 
(e) Fluorine. 

2. Electro-positive Non-metallic Elements. (a) 
Hydrogen. (6) Nitrogen. (¢) Carbon. 
(d) Boron. (e) Silicon. (f) Phosphorus. 
(g) Sulphur. (4) Selenium. 

3. Metals. 


1. Evecrro-NEGATIVE ELEMENTS AND THEIR 
BINARY COMPOUNDS WITH EACH OTHER. 


II. OXYGEN. (a) Combustion. (4) Oxi-acids. 
(c) Bases. (d) Equivalent. 


III. CHLORINE. (a) Preparation. (6) Pro- 
perties. 
1. Compounds of Chlorine. (a) Protoxide of 
chlorine. (6) Peroxide of chlorine.  (c) 
Chloric acid. (d) Per-chloric acid. 
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IV. IODINE, (a) Preparation. (6) Properties. 
1. Compounds of Iodine. (a) lodic acid. (6) 
Chloriodic acid. 


V. BROMINE. (qa) Preparation. (8) Properties. 


1. Compounds of Bromine. (a) Bromic acid. 
(6) Chloro-bromic acid, &c. 


2. Execrro-positivE Non-MEtTa.uic ELEMENTS, AND 
THEIR BinARY COMPOUNDS WITH THE 
ELEcTRO-NEGATIVE. 


VI. HYDROGEN. (a) Preparation. (6) Pro- 
_ perties. | 
1. Compounds of Hydrogen with Oxygen. (a) 
Water. (6) Deutoxide of Hydrogen. 
2. Hydro-Acids. (a) Muriatic acid. (6) Hy- 
driodic acid. (¢) Hydro-bromic acid. (d) 
Hydro-fluoric acid. 


VII. NITROGEN. (a) Preparation. (0) Pro- 

perties. 

1. Compounds of Nitrogen with Oxygen. (a) 
Atmospheric air. (6) Protoxide of nitrogen. 
(c) Deutoxide of nitrogen. (d) Nitrous 
acid. (e) Nitric acid. (f) Hypo-nitrous 
acid. 

2. Other Compounds of Nitrogen. (a) Chlo- 
ride of nitrogen, &c. 


VII. CARBON. (a) Preparation. (6) Proper- 
ties. (c) Varieties. 
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1. Compounds of Carbon and Oxygen. (a) 
Carbonic oxide. (6) Carbonic acid. (c) 
Oxalic acid. 

2. Other Compounds of Carbon. (a) Per- 
chloride of carbon. (6) Proto-chloride of 
carbon. (c) Sub-chloride of carbon, &c. 


IX. BORON. (a) Preparation. (6) Properties. 


1. Compounds of Boron. (a) Boracic acid. 
(6) Fluo-boracic acid, &c. 


X. SILICON. (a) Preparation. (6) Properties. 


1. Compounds of Silicon. (a) Silica. (6.) 
Fluo-silicic acid, &c. 


XI. PHOSPHORUS. (a) Preparation. (0) Pro- 
perties. 


1. Compounds of Phosphorus and Oxygen. (a) 
Oxide of phosphorus. (4) Phosphoric acid. 
(c) Phosphorous acid. (d) Hypo-phospho- 
rous acid. 

2. Other Compounds of Phosphorus. (a) Per- 
chloride of phosphorus. (6) Proto-chloride 
of phosphorus, &c. 


XII. SULPHUR. (a) Preparation. (4) Properties. 


1. Compounds of Sulphur and Oxygen. (a) 
Sulphurous acid. (6) Sulphuric acid. (ce) 
_Hypo-sulphurous acid. (d) Hypo-sulphuric 
acid. — 


2. Other Compounds of Sulphur. 
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XIII. SELENIUM. (a) Preparation. (5) Pro- 
perties. 


1 Compounds of Selenium and Oxygen. (a) 
Oxide of Selenium. (6) Selenious acid. (c) 
Selenic acid. 

2 Other Compounds of Selenium. 


3. Binary Compounps oF ELEctRO-PositTivE ELE- 
MENTS WITH EACH OTHER. 


I. HYDROGEN. 


1. Hydrogen with Nitrogen. (a) Ammonia. 
2. Hydrogen with Sulphur. (a) Sulphuretted 
hydrogen. (6) Bi-sulphuretted hydrogen. 
3. Hydrogen with Selenium. (a) Seleniuretted 

hydrogen. 

4. Hydrogen with Phosphorus. (a) Per-phos- 
phuretted hydrogen. (6) Proto-phosphur- 
etted hydrogen. 

5. Hydrogen with Carbon. (a) Sub-carburetted 
hydrogen. (6) Olefiant gas. (c) Fire damp. 
(d) Coal gas. (e) Other forms of hydro- 
carbon. | 


Il. CARBON WITH NITROGEN. (a) Cy-— 
anogen. 

1 Cyanogen with hydrogen. (a) Hydro-cy- 
anic acid. 
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2. Cyanogen with Oxygen. (a) Cyanous acid. 
(b) Cyanic acid. (¢) Fulminic acid. 

3. With other Electro-Negative Elements. (a) 
Chloro-cyanic acid. (6) Iodide of cyanogen. 

4. With Electro Positive Elements. (a) 
Sulpho-cyanic acid. (6) Ferro-cyanic acid. 


III. SULPHUR WITH CARBON. (a) Bi-sul- 
phuret of carbon. (5) Xanthogen. 


1. Compounds of Xanthogen. (a) Xanthic 
acid. 


4 Meratuic ELEMENTS. 


I. GENERAL PROPERTIES OF METALS. 
(a) Oxides. (6) Chlorides. (¢) Sulphurets. 


1. Noble Metals. (a) Mercury. (6) Silver. 
(c) Gold. (d) Platinum. (e) Palladium. 
(f) Rhodium. (g) Iridium. (2) Osmium. 
(7) Nickel. 

2. Metals which retain Oxygen at high Tempe- 
ratures. (a) Lead. (6) Tellurium. (c) 
Copper (d) Bismuth. (¢) Titanium. (/) 

Cobalt. (g) Cerium. (f) Uranium. 

3. Acidifiable Metals. (a) Antimony. (4) 
Columbium. (c) Tungsten. (d) Chro- 
mium. (e) Vanadium. (f/f) Molybdenum. 
(g) Arsenic. 

4. Metals which decompose Water at a Red 
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Heat. (a) Tin. (6) Iron. (c) Zinc. (d) 
Cadmium. (e) Manganese. 

5. Alkalifiable Metals. (a) Potassium. (0) 
Sodium. (c) Lithium. (d) Calcium. (e) 
Barium. (f/f) Strontium. 

6. Earthy Metals. (a) Magnesium. (0) 
Yttrium. (¢c) Aluminum. (d) Glucinum. 
(e) Zirconium. (f) Thorinum. 


1. Nosite METALs. 


II. MERCURY. (a) Properties and uses. (6) 


Ill. 


Ores. (c) Extraction. 

1. Compounds with Oxygen. (a) Protoxide. 
(6) Peroxide. 

2. Compounds with Chlorine. (a) Calomel. 
(6) Corrosive Sublimate. — 

3. Compounds with Sulphur. (a) Proto-sul- 
phuret. (6) Cinnabar. 

4. Other Binary Compounds. (a) Iodides. 
(6) Amalgams, &c. 


SILVER. (a) Properties and uses. (6) 
Ores. (c) Extraction. (d) Assaying. 

1. Compounds with Oxygen. (a) Oxide of 
Silver. . 

2. Compounds with Chlorine. (a) Chloride of 
Silver. 

3. Compounds with Sulphur. (a) Sulphuret 
of Silver. 


4. Other Binary Compounds. (a) Alloys, &c. 
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IV. GOLD. (a) Properties and uses. (6) Ores. 
(c) Extraction. (d) Parting. 


1. Compounds with Oxygen. (a) Oxide of 
Gold. 

2. Compounds with Chlorine. (a) Chlorides 
of gold. 

3. Compounds with Sulphur. (a) Per-sul- 
phuret of gold. 

4. Other Binary Compounds. (a) Alloys, &c. 


V. PLATINUM. (a) Properties and uses. (6) 
Ores. (c) Extraction. 


1. Binary Compounds. (a) Alloys, &c. 


VI. PALLADIUM. (a) Properties and _ uses. 
(6) Ores. (c) Extraction. 


1. Binary Compounds. 


VII. RHODIUM. (a) Properties and uses. (4) 
Ores. (c) Extraction. 


1. Binary Compounds. 


VIII. IRIDIUM. (a) Properties. (0b) Ores. (c) 
Extraction. 


1. Binary Compounds. 


IX. OSMIUM. (a) Properties. (6) Ores. (c) 
Extraction. | 


1. Binary Compounds. 
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X. NICKEL. (a) Propertiesand uses. (6) Ores. 
(c) Extraction. 


1. Binary Compounds. (a) Alloys, &c. 


9. METALS WHICH RETAIN OxyGEN AT HicH 
TEMPERATURES. 


XI. LEAD. (a) Properties and uses. (6) Ores. 
(c) Extraction. 


1. Combinations with Oxygen. (a) Protoxide. 
(b) Deutoxide. (c) Peroxide. 

2. Combinations with Chlorine. (a) Chloride 
of lead. (6) Patent Yellow. 

3. Compounds with Sulphur. (a) Galena. 

4. Other Binary Compounds. (a) Alloys, &c. 


XII. TELLURIUM. (a) Properties. (0) Ores. 
(c) Extraction. 


1. Binary Compounds. 


XIII. COPPER. § (@) Properties and uses. (4) 
Ores. (c) Extraction. 


1. Compounds with Oxygen. (@) Protoxide. 
(b) Peroxide. : 

2. Compounds with Chlorine. (a) Proto-chlo- 
ride. (b) Per-chloride. 
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3. Compounds with Sulphur. (a) Proto-sul- 


phuret. (A) Bi-sulphuret. 


4. Other Binary Compounds. (a) Alloys, &c. 


XIV. BISMUTH. (a) Properties and uses. 
Ores. (c) Extraction. 


1. Binary Compounds. (a) Alloys, &c. 


XV. TITANIUM. (a) Properties. (6) Ores. 


Extraction. 


1. Binary Compounds. 


XVI. COBALT. (a) Properties and _ uses. 
Ores. (c) Extraction. 


1. Binary Compounds. 


XVII. CERIUM. (a) Properties. (4) Ores. 


Extraction. 


1. Binary Compounds. 


(4) 


(¢) 


(4) 


(¢) 


XVIII. URANIUM. (a) Properties. (5) Ores. 


(c) Extraction. 


1. Binary Compounds. 


3. ACIDIFIABLE METALS. 


XIX. ANTIMONY. (a) Properties and uses. (5) 


Ores. (c) Extraction. 


1. Compounds with Oxygen. (a) Protoxide. 


(6) Deutoxide. (c) Antimonic acid. 
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2. Compounds with Chlorine. (a) Proto-chlo- 
ride. (5) Per-chloride. 

3. Compounds with Sulphur. (a) Proto-sul- 
phuret. (6) Golden sulphuret. 

4. Other Binary Compounds. 


XX. COLUMBIUM. (a) Properties. (6) Ores. 
(c) Extraction. 


1.. Binary Compounds. 


XXI. TUNGSTEN. (a) Properties. (6) Ores. 
(c) Extraction. 


1. Binary Compounds. 


XXII. CHROMIUM. (a) Properties. (0) Ores. 
(c) Extraction. 


1. Combinations with Oxygen. (a) Protoxide. 
(6) Deutoxide. (¢) Chromic acid. 

2. Combinations with Chlorine. (a) Chloro- 
chromic acid. (4) Per-chloride. 


3. Other Binary Compounds. 


XXIII. VANADIUM. (a) Properties. (0) Ores. 
(c) Extraction. 


1. Binary Compounds. 


XXIV. MOLYBDENUM. (a) Properties. (6) 
Ores. (c) Extraction. 


1. Binary Compounds. 
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XXV. ARSENIC. (a) Properties and uses. (6) 
Ores. (c) Attraction. 


1. Combinations with Oxygen. (a) Protoxide 
of arsenic. (6) Arsenious acid. (c) Arse- 
nic acid. | 

2. Other Binary Compounds. 

A. Poisoning by Arsenic. (a) Tests, &c. 


4. METALS WHICH DECOMPOSE WATER AT A RED 
HEatT. 


XXVI. TIN. (a) Properties and uses. (6) Ores. 
(c) Extraction. 


1. Combinations with Oxygen. (a) Protoxide. 
(b) Peroxide. 

2 Combinations with Chlorine. (a) Proto- 
chloride. (0) Per-chloride. 

3. Other Binary Compounds. (a) Alloys. 


XXVII. IRON. a) Properties and uses. (6) 
Ores. (c) Extraction. 


1. Combinations with Oxygen. (a) Protoxide. 
(6) Peroxide. 

2. Combinations with Chlorine. (a) Proto- 
chloride. (5) Per-chloride. 

3. Combinations with Sulphur. (a) Proto- 
sulphuret. (6) Bi-sulphuret. 

4. Other Binary Compounds. (a) Steel. (8) 
Alloys, &c. 
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XXVIII. ZINC. (a) Properties and uses. (6) 
Ores. (c) Extraction. 


1. Binary Compounds. (a) Alloys. 


XXIX. CADMIUM. (a) Properties and uses. 
(6) Ores. (c) Extraction. 
1. Binary Compounds. 


_ XXX. MANGANESE. (a) Properties. (5) Ores. 
(c) Extraction. 


| Binary Compounds. 


oO. ALKALIFIABLE METALS. 


XXXI. POTASSIUM. (a) Properties and uses. 
(6) Processes for obtaining. 


1. Binary Compounds. (a) Potassa, &c 


XXXII. SODIUM. (a) Properties and uses. (b) 
Processes for obtaining. 


1. Binary Compounds. (a) Soda. (5) Salt, &c. 


XXXII. LITHIUM. (a) Properties. (5) Pro- 
cess for obtaining. 


1. Binary Compounds, (a) Lithia, &c. 


XXXIV. CALCIUM. (a) Properties. (5) Pro- 
cess for obtaining. 


1. Binary Compounds. (a) Lime, &c. 
c 
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XXXV. BARIUM. (a) Properties. (6) Process 
for obtaining. 


1. Binary Compounds. (a) Baryta, &c. 


XXXVI. STRONTIUM. (a) Properties. (6) 


Process for obtaining. 


1. Binary Compounds. (a) Strontia, &c. 


6. Eartuy METALS. 


XXXVII. MAGNESIUM. (a) Properties. (4) 
Process for obtaining. 


1. Binary Compounds. (a) Magnesia, &c. 


XXXVIIL YTTRIUM. (a) Properties. (4) 
Process for obtaining. 


1. Binary Compounds. (a) Yttria, &c. 


XXXIX. ALUMINUM. (a) Properties. (6) — 
Process for obtaining. , 


1. Binary Compounds. (a) Alumina, &c. 


XL. GLUCINUM. (a) Properties. (6) Process 


for obtaining. 


1. Binary Compounds. (a) Glucina, &c. 


XLI. ZIRCONIUM. (a) Properties. (6) Pro- 
cess for obtaining. 


1. Binary Compounds. (a) Zirconia, &c. 
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XLII. THORINUM. (a) Properties. | (0) Pro- 


cess for obtaining. 


1. Binary Compounds. (a) Thorina, &c. 


CoMBINATIONS OF PRoxIMATE PRINCIPLES. 


SALTS. 

I. GENERAL REMARKS ON COMBINA- 
TION. (a) Atomic Hypothesis. (6) Elec- 
trical Hypothesis. (c) Secondary combina- 
tions. (d) Nomenclature of salts. 


1. Water of Crystallization. (a) Decrepitation. 
(6) Efflorescence. (c¢) Deliquescence. 
(d) Igneous fusion. (¢) Aqueous fusion. 


2. Decomposition. (a) Influence of Cohesion. 
(6) Elasticity. (ce) Solubility. 


3. Crystallization. (a) Isomorphism. (6) Iso- 
merism. 


4. Salis of the Hydracids. (a) Muriates. 
(6) Hydriodates. (¢) Sulpho-salts. 


d. Classification. (a) In the order of the 
acids. (6) In the order of the bases. 


§ Satts In THE ORDER OF THE AcIDs. 


II. NITROGEN RADICLE. 


1. Mitrates. (a) Nitrate of potassa, (Pulvis 
Gaz 
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fulminans, Gunpowder.) (6) Nitrate of | 
soda. (c) Nitrate of ammonia. (d) Nitrates 

of baryta, strontia, lime, &c. (e) Nitrates 
of copper, lead, mercury, silver, &c. (f.) 
Tests. 


2. Hypo-nitrites. (a) Hypo-nitrite of potassa, 
&c. (6) Hypo-nitrites of lead, copper, &c. 
(c) Tests. 


Ill. CHLORINE RADICLE, 
1. Chlorates. (a) Chlorates of potassa, soda, 
&c. (6): Chlorates of baryta, &c. (c) Tests. 
2. Per-chlorates. (a) Per-chlorates of potassa, 
&c. (6) Tests. 


3. Chlorides of Oxides. (a) Chloride of lime, 
(bleaching processes). (6) Chlorides of soda, 
&c. (disinfecting processes.) 


4. Muriates. (a) Muriate of ammonia. (4) 
Muriate of magnesia, &c. (c) Muriate of 
Chromium, &c. (d) Tests. 


A. DousteE Satts. (a) Double chlorides. (4) 
Double oxi-salts. 


IV. BROMINE RADICLE. 
1. Bromates. (a) Bromate of Potassa, &c. 


2. Hydro-Bromates. (a) Hydro-bromates of 
Potassa, &c. (0) Tests. — 
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V. IODINE RADICLE. 


1. Iodates. (a) Iodate of potassa, &c. 


2. Hydriodates. (a) Hydriodate of Potassa, 
&c. (6b) Tests. 


VI. SULPHUR RADICLE. 


VIi. 


I. Sulphates. (a) Sulphates of silver, mer- 
cury, copper, iron, &c. (6) Sulphates of 
ammonia, potassa, soda, &c. (c) Sulphates 
of lime, alumina, &c. (qd) Alums. (e) 
Tests. 

2. Sulphites. (a) Sulphite of lime, &cer (0) 
Tests. 

3. Hypo-Sulphites. (a) Hypo-sulphite of am- 
monia, &c. (6) Hypo-sulphite of silver, &c. 
(c) Tests. 

4. Hypo-Sulphates. (a) Hypo-sulphate of 
manganese, &c. (6) Hypo-sulphate of 
baryta, &c. (c) Tests. 

9. Hydro-Sulphurets. (a) Hydro-sulphuret of 
ammonia, &c. (6) Tests. 


6. Sulphuretted Hydro-Sulphurets. 


PHOSPHORUS RADICLE. 


l. Phosphates, (a) Phosphate of soda, &c. 
(6) Phosphate of lime, &c. (0) Phosphate 
of lead, &c. (d) Pyro-phosphates. (e) Tests. 

2. Phosphites. 


3. Hypo-Phosphites. 
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VIII. CARBON RADICLE. 


1. Carbonates. (a) Carbonates of ammonia, 
potassa, soda, &c. (4) Carbonates of baryta, 
&c. (c) Carbonates of iron, copper, lead, 
&c. (d) Tests. 

2. Oxalates. (a) Tests. 


IX. BORON RADICLE. 
1. Borates. (a) Bi-borate of soda, &c. (6) 
Tests. 


X. FLUORINE RADICLE. 


a Hydro-Fluates. (a) Hydro-fluate of am- 
monia, &c. (b) Fluoride of calcium, &c. 
(c) Tests. 

2. Fluo-Silicates. 

3. Fluo-Borates. 


XI. CYANOGEN RADICLE. 


1. Hydro-Cyanates. (a) Hydro-cyanates of 
ammonia, &c. (6) Cyanide of mercury, &c. 
(c) Tests. 

2. Cyanites. 

3. Fulminates. 

4. Cyanates. 

5. Ferro-Cyanates. (a) Ferro-cyanate of po- 

¥ tassa. (6) Red ferro-cyanate of potassa. 
(c) Prussian blue, &c. (d) Tests. 

6. Sulpho-Cyanates. (a) Sulpho-cyanate of 
potassa. (6) Tests. | 
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XII. METALLIC RADICLES. 


1. Antimoniates. (a) Antimonites. (6) Tests. 
2. Chromates. (a) Tests. 
3. Arseniates. (a) Arsenites. (6) Tests. 


§ SALTs IN THE ORDER OF THEIR Bases. 


XIII. SUBDIVISION OF SALTS. 


I. Not precipitated by Hydro-Sulphuret of 
Ammonia. (a) Not precipitated by carbon- 
ate of potassa. (6) Precipitated by carbonate 
of potassa. 

2. Precipitated by Hydro-Sulphuret of Am- 
monia. (a) Not precipitated by sulphuretted 
hydrogen. (6) Precipitated by sulphuretted 
hydrogen. 


XIV. SALTS NOT PRECIPITATED BY HY- 
DRO-SULPHURET OF AMMONIA, 
NOR BY CARBONATE OF POTASSA. 


1. Potassa. (a) Tests. “% 
2. Soda. (a) Tests.“ — 
3. Ammonia. (a) Tests. 


XV. SALTS NOT PRECIPITATED BY HY- 
DRO-SULPHURET OF AMMONIA, 
BUT BY CARBONATE OF POTASSA. 


1. Lithia. (a) Tests. 
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. Baryta. (a) Tests. 

. Strontia. (a) Tests. 
. Lime. (a) Tests. 

. Magnesia. (a) Tests. 


or ee OG bd 


XVI. SALTS PRECIPITATED BY SULPHU- 
RET OF AMMONIA, BUT NOT BY 
SULPHURETTED HYDROGEN. 


Alumina. (a) Tests. 
Manganese. (a) Tests. 
Zinc. (a) Tests. 

Iron. (a) Tests. 
Cobalt. (a) Tests. 
Nickel. (a) Tests. 
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XVII. SALTS PRECIPITATED BY HYDRO- 
SULPHURET OF AMMONIA AND BY 
SULPHURETTED HYDROGEN. 


Chromium. (a) Tests. 
Tin. (a) Tests. 
Cadmium. (a) Tests. 
Antimony. (a) Tests. 
Bismuth. (a) Tests: 
Lead. (a) Tests. 
Copper. (a) Tests. 
Mercury. (a) Tests. 
lver. (a) Tests. 

. Platinum. (a) Tests. 
Gold. (a) Tests. 
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XVIII. SILICATES. (a) Glass. (5) Porcelain. 
A. Analysis of Minerals. 


Part II. 


THE PRINCIPLES, PROCESSES, AND PRO- 
DUCTS OF ORGANIC CHEMISTRY. 


J. INTRODUCTORY REMARKS. (a) Pro- 
cesses of life. (6) Organization. (c) Pro- 
ducts. (d) Death. (e) Definite compounds. 
(f) Mixtures. 


Il. ANALYSIS. (@) Destructive distillation. 
| (6) Method of Gay Lussac and Thenard. 
(c) Method of Dr. Prout. (d) Ultimate and 
proximate analyses. 


III. DIVISION OF THE SUBJECT. 
1. Vegetable Chemistry. 
2. Animal Chemistry. 


§ VEGETABLE CHEMISTRY. 


I. PROXIMATE PRINCIPLES. 
Acids. ' 
Bases. 

Inflammable Substances. 
Neutral Substances. 
Indefinite Substances. 
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Il. ASHES. 


1. VEGETABLE ACIDS. 


III. ACETIC ACIDS. (@) Vinegar. (6) Pyro- 
ligneous acid. (c) Crystallizable acid. (d) 
Analysis. (e) Lampic acid. (f) Lactic 
acid. 

1. Acetates. (a) Acetate of ammonia, &Xc. 
(b) Acetate of baryta, &c. (c) Acetate of 
copper, &c. (d) Tests. 


IV. OXALIC ACID. (@ Preparation. (4) Pro- 
perties. (c) Analysis. 


1. Oxalates. (a) Oxalate of ammonia, &c. (6) 
Oxalate of lime, &c. (c) Tests. 
2. Oxalamide. 


Vv. TARTARIC ACID. (a) Preparation. (6) 
Properties. (c) Analysis. (d) Pyro-tar- 
taric acid. 


1. Tartrates. (a) Tartrate of Potassa, &c. 
(6) Double tartrates. (c) Tests. 


VI. CITRIC ACID. (@ Preparation. (6) Pro- 


perties. (¢) Analysis. (d) Pyro-citric acid. 
1. Citrates. (a) Tests. 


VII. MALIC ACID. () Preparation. (4) Pro- 
perties. (c) Analysis. 
1. Malates. (a) Tests. 
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VIII. Gallic Acid. (a) Preparation. (6) Proper- 
ties. (c) Analysis. 


1. Gallates. (a) Ink. (6) Tests. 


IX. TANNIN. (a) Preparation. (6) Properties. 
(c) Tests. 


1. Process of Tanning. 


X. PECTIC ACID. (@) Preparation. (6) Pro- 
perties. 


1. Pectates. (a) Tests. 


XI. SUCCINIC ACID. (a) Preparation. (4) Pro- 
perties. 


1. Succinates. (a) Tests. 


XII. BENZOIC ACID. (a) Preparation. (6) Pro- 


perties. 


1. Benzoates. (a) Tests. 


XIII. ULMIC ACID. (@) Preparation. (6) Pro- 
perties. 


1. Ulmates. (a) Tests. 


XIV. SUBERIC ACID. (@) Preparation. (6) 
Properties. [ 


2. VEGETABLE BASEs. 


XV. MORPHIA. (qa) Preparation. (6) Properties. 
(c) Analysis. | 


Ad 


1. Narcotine. 
2. Meconic Acid. 
3. Salts of Morphia. (a) Tests. 


XVI. STRYCHNIA. (a) Preparation. (6) Pro- ~ 


perties. (c) Analysis. 
1. Salts of Strychnia. 


XVII. VERATRIA. (a) Preparation. (6) Pro- 
perties. (c) Analysis. 


1. Salts of Veratria. 


XVIII. BRUCIA. (a) Preparation. (6) Proper- 
ties. (c) Analysis. 
1. Salts of Brucia. 


XIX. CINCHONIA. (a) Preparation. (6) Pro- 
perties. (c) Analysis. | 


1. Salts of Cinchonia. 


XX. QUINIA. (@) Preparation. (6) Properties. 
(c) Analysis. 
1. Salis of Quinia. 
2. Kime Acid. 


XXI. SALICINA. (a) Preparation. (6) Proper- 
ties. (c) Analysis. 


XXII. PICROTOXIA. (a) Preparation. (4) Pro- 
perties. (c) Analysis. 
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XXIII. EMETINA. (a) Preparation. (6) Pro- 
perties, &c. | | 


XXIV. PIPERINA. (a) Preparation. (6) Proper- 
ties, &c. | 


XXV. DELPHINIA. (a) Preparation. (6) Pro- 
perties, &Xc. 


XXVI. CAFEA. (a) Preparation. (4) Properties, 
&c. 


3. INFLAMMABLE PRINCIPLES. 


XXVII. FIXED OILS. (a) Stearine. (4) Oleine. 
(c) Drying oils. (d) Analysis. 


XXVIII WAX. (a) Bees’ wax. (5) Vegetable 
wax. (c) Analysis. 


XXIX. CAOUTCHOUC. (@) Preparation. (6) 
Properties. (c) Analysis. : 
A. Saponification. (a) Margaric acid. (6) Oleic 
acid. (c) Stearic acid. (d) Glycerine. 
1. Salts of the Fatty Acids. (a) Soaps. . 


XXX. VOLATILE OILS. 
1. Vegetable. (a) Spirits of turpentine, &c. 
(b) Camphor. 
2. Mineral. (a) Naphtha. (6) Petroleum, &c. 
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XXXI. RESINS. (@) Rosin, &. (6) Guaiacum. 
2. Balsams. (a) Tolu, &c. 


3. Gum. Resins. (a) Gamboge. (6) Aloes. 
(c) Assafcetida, &c. 


XXXII. ALCOHOL. (a) Preparation. (4) Pro- 
| perties. c) Analysis. 
1. Alcohates. 


XXXII. ETHER. (a) Preparation. (6) Proper- 

ties. (c) Analysis. 

1. Sulpho-vinic Acid. (a) Oil of wine. (5) 
Sulpho-vinates. | 

2. Hydro - acid Ethers. (a) Muriatic ether. 
Hydriodic ether. 

3. Vegetable Acid Ethers. (a) Nitric ether. 
(6) Acetic ether. (ec) Oxalic ether. 


XXXIV. PYRO-ACETIC SPIRIT. (a) Prepara- 
tion. (6) Properties. (c) Analysis. 


4. Neutrat PrRIncIpPies. 


XXXV. SUGAR. (a) Manufacture. (5) Refin- 
ing. (c) Properties. (d) Analysis. 
}. Varieties. (a) Beet. (6) Grape. (c) Honey. 
(d) Manna. 


XXXVI. STARCH. (a) Preparation. (6) Pro- 
perties. (c) Analysis. (d) Sugar. 
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1 Varieties. (a) Arrow root. (b) Sago. (ce) 
Tapioca. (d) Iceland moss. 


XXXVII. GLUTEN. (a) Preparation. (6) Pro- 
perties. (c) Analysis. 


XXXVIII. LIGNIN. (a) Preparation. (6) Pro- 
perties. (c) Sugar. 
1. Varieties. (a) Hemp. (6) Flax. (ec) Cotton. 


XXXIX. MUCILAGE. (a) Preparation. (6) 

Properties. | 

1. Varieties. (a) Gum Arabic. (6) Traga- 
canth, &c. 


5. INDEFINITE SUBSTANCES. 


XL. COLOURING MATTERS. a) Indigo. 
(6) Archil. (ec) Cochineal. (d) Lac. (e) 
Madder. (f) Alarazzine. (g) Quercitron, &c. 

1. Dyeing. | 
2. Calico Printing. 


XLI. CHEMICAL CHANGES OF THE FUNC- 
TIONS OF PLANTS. (a@) Germination. 
(6) Process of malting. (c) Atmospheric 
changes. (d) Action of the foliage. (@) 


Maturation of fruits. 


XLII. FERMENTATION. 
1. Vinous. (a) Wine. (0) Beer. (ec) Bread. 
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2. Acetous. (a) Vinegar. 
3. Putrefactive. 


ANIMAL CHEMISTRY. 


I, PROXIMATE PRINCIPLES. 


1. Substances neither Acid nor Oleaginous. 
2. Animal Acids. 
3. Animal Fats. 


1. SUBSTANCES NEITHER AcID Nor OLEAGINOUS. 


Il. GELATINE. (a) Preparation. (4) Properties. 
(c) Tests. (d) Analysis. 


III. ALBUMEN. (a) Preparation. (6) Pro- 
perties. (c) Tests. (d) Analysis. 


IV. FIBRIN. (a) Preparation. (6) Properties. 
1. Adipocere. 


V. MUCUS. (@) Preparation. (6) Properties. 
(c) Tests. 


VI. OSMAZOME. a) Preparation. (6) Pro- 
perties. 


VII. UREA. (a) Preparation. (8) Properties. (c) 
Analysis. (d) Artificial. 
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VIII. ANIMAL SUGAR. @ Of Milk. (6) Of 
Diabetes. (c) Of glue. 7 


2. AnimaL AcIDs. 


IX. LITHIC ACID. (@) Preparation. (6) Pro- 
perties. (c) Analysis. (d) Tests. | 
1. Lithates. 


2. Pyro-lithic Acid. 


X. PURPURIC ACID. (a) Preparation. (6) Pro- 


perties, 


1. Purpurates. 
XI. SACCHOLACTIC ACID. @) Preparation. 
(b) Properties. (ce) Analysis. 
1. Saccholactates. 


XII. FORMIC ACID. (a) Preparation. (4) Pro- 


perties. 


1. Formiates. 
3. OLEAGINOUS PRINCIPLES. 


XIIl. FAT. (@) Oils. 


XIV. SPERMACETI. (a) Preparation. (4) Pro- 


perties. 


x. CHOLESTERINE. (a) Preparation. (0) 


Properties. 
D 
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XVI. CANTHARADINE. a) Preparation, (0) 
Properties. 


XVII. COMPLEX PARTS OF ANIMALS. 


1. Solid. 
2. Fluid. 


1. Soutip Parts or ANIMALS. 


I. BONES. (@ Shells. (6) Crusts, &c. 
II. HORNS. (a) Nails. (4) Scales. (c) Hair, &c. 


III. MUSCLES. (a) Tendons. (4) Skin, &c. 
9. Frum Parts or ANIMALS. 


IV. CHYLE. (a) Chyme. (0) Gastric juice. 


V. BLOOD. (@ Serum. (0) Crassamentum. (c) 
Colour. (d) Analysis. 


VI. MILK. (a) Cream. (6) Whey. (ce) Curd. 


VII. BILE. (a) Resin. (c) Picromel. (ce) Gall- 
stones. 


VIII. URINE. (a) Analysis. (6) Diseased. 
1. Urinary Calculi. (a) Lithic acid series. 
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(5) Oxalate of lime series. (c) Cystic oxide 
and phosphate of lime. | 


IX. CHEMICAL CHANGES OF THE FUNC- 
TIONS OF ANIMALS. (@) Digestion. 
(6) Respiration. (e) Secretion. 


X. FERMENTATION. (a) Putrefaction. 


At the close of the session, an examination for 
prizes and certificates of honour is instituted and 
conducted by means of written answers to printed 
questions. 


FINIS, 


R, CLAY, PRINTER, BREAD-STREET-HILL. 
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